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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brttim Company, 
of 131—133 Holland Pan Avenue, London 
Wit 4UT (formerly of 4—9 Wood Street, 
London EC2V 7Tt> do boebr dedan me 
invention, for vnA we pray tfact a Patent 

nbc gf anted u% tod the method by which 
to be pcrfouued, to be particularly do* 
cribed m arid by the following atatement:*-* 
Tins invention relates to the aBCuring of 



structures to tubular metal piles underw ater. 
It la the conventional practice where, for 
a baae b to be f s atene d to the 



bed by piles for the baae to incorporate indi- 
vidual tubes which encircle the parts of the 
pQea projecting above the blb bid, and the 
tubea arc then secured to the pUea by any 
one off several methods including wekwg or 
giuutiugg or driving a pin (fiametricaDy 
through each pile and the surrounding tube. 
AH of these methods arc however extremely 
exp e ns i v e by reason of the need to ship out 
divers and the required moda l apparatus for 
underwater work and the lengthy work neces- 
sary on tite* 

According to the present mvendon there 
it provided a method of securing to tubular 
metal pilea a structure mcorporatmg a plurality 
of tubea through which the respective pOcs 
which method comprises locally de- 
tach pOe outwardly into txgfatiy 
or welded cjgegcmcBt with the cu- 
w tube by detonation el an explosive 
charge within the pile- 
It win be understood that the only work 
required of the diver in an underwater opera- 
tion according to the invention is to ensure 
that the exploaive charge is cutiectrjr p ui i rl u nrd 
and bested. The required ahape and size of 
the explosive charge are all determined 
beforehnnda 

The pile and tube may initiafty bom be 
cylindrical at the location of the intended 
explosion, so that the —fb**** deforms both 
the pOa and the tube outward locally, or 
alternatively the tube may initially be out- 




wardly deformed as by swaging so that the 
explosion deforms principally the puc, ex- 
it locally into swaged or welded 
with the tube. 50 
Invention wOl now be described In 
etall with reference by way of < 
to the accompanying diagyai i iniari 
in which: 

Fignrea 1 and 2 are diagrammatic sectional S5 
views iDustnuiog iwsp a crfvaay the thapes of 
the tube and pae, m one method according 
to the attention, respectivdy before and after 
the detonation of the explosive charge. 

Referring first to Figure 1» the reference 60 
numeral 10 Indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven Into the sea-bed 11. One such pile is 
shown at 12. 6$ 

Tne structure 10 incorporates a twrnh^r of 
vertical pile guide tubes 13 and ope rat es, 
during hs frnfartatinn, as a template for locat- 
ing the piles in their co rrect positions whilst 
they ste being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Each pile is thus lowered through the 
co rr es po n ding tube 13 and hammered into 
the see-bed. When the pile has been driven 75 
in* hs upper end is left projecting fust above 
the top edge of the tube 13, the pile befog 
cut off at mis level if necessary. Each of the 
guide tabes has mtermediate its ends a 
swagBdVout portJam as shown as 14 and to 60 
secure the structure to the piles a shaped 
explosive charge 15 suspended on a Bne 16 
is lowered into the pile to a position level 
with portion 14 of the tube, is located in that 

' and is then detonated. The explosion 85 
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i the pile locally outwards into swaged 
or welded i^gagrmmr with the portion 14 
of the t ube, so th at the stru cture is located 
against upward or downward movement rela- 
tive to the pfle. 
The ahape and sac of the charge are 
to materials ^i ^^i i the 
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depth and denslry of the wattx, whether a 
rwaged interference fit or a welded interface 
fit ts requred between the pile tod the guide 
t^^y and other relevant factors* 

S If desired, the initial swaging of the guide 
tubes may be otnfaedj end in that cue the 
tube la made tan a metal having a mfflrirnt 
degree of mallrabftfty to enable it to be de- 
formed outward, without fracturing, by the 

10 explosion* ao that again a swaged Interference 
fit or welded interface fit b obtained between 
the tube and pHcv 

WHAT WB CLAIM IS:— 
1. A m et hod of securing id tabular metal 
15 piles a structure incorporating a plucahty of 
tubes through which tho ttap e ctif o pflaa pro- 

? — ■ ^— •VS.s^k atuikaJ . — -f 1 n naf^ Jala^B 

ins oach pile ootwanHy mm tightly swaged or 



weMedeogagement with the encircling tube 

by detonation of an explosive flp* r tfi within 20 

die pile 

2* A method as hi dahn 1, 

each tube is initially of locally increased dia- 
meter at the lo ca t ion of the explosive charge. 
3. A method of securing to tubular metal 25 
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piles a structure incorporating a plurality of 
tubes through which the respective piles pro- 
ject, which method is substantially as herein- 
before described with reference to and as 
illustrated in the accompanying drawings* 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents. 
5 Quality Court, 

Chancery Lane, 
London WC2A 1HZ, 
Agents for the Applicants. 
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